A novel Gram-stain-negative, aerobic and rod-shaped bacterial strain, designated 65 T , was isolated from surface-sterilized root tissue of maize, collected from Fangshan District of Beijing, People's Republic of China, and was subjected to a taxonomic study by using a polyphasic approach. Phylogenetic analysis based on 16S rRNA gene sequences showed that strain 65 
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T (14.2±2.0 %), D. fermentans DSM 18053 T (14.1±2.0 %) and D. soli KCTC 22481 T (13.8 ±0.6 %). The predominant respiratory quinone was menaquinone-7 (MK-7) and the major cellular fatty acids were summed feature 3 (C 16 : 1 !7c and/or iso-C 15 : 0 2-OH), iso-C 15 : 0 , iso-C 17 : 0 3-OH, C 16 : 1 !5c, iso-C 15 : 0 3-OH, C 16 : 0 3-OH and C 16 : 0 . The polar lipid profile of strain 65 T revealed the presence of phosphatidylethanolamine, four aminolipids and two unidentified phospholipids. The DNA G+C content was 46.6 mol%. The results of physiological and biochemical tests and the differences in the fatty acid profiles allowed the clear phenotypic differentiation of strain 65 T from closely related species of the genus Dyadobacter. Strain 65 T thus represents a novel species within the genus Dyadobacter, for which the name Dyadobacterendophyticus sp. nov. is proposed. The type strain is 65 T (=CGMCC 1.15288 T =DSM 100786 T ).
The genus Dyadobacter was first proposed by Chelius & Triplett (2000) within the phylum Bacteroidetes, class Sphingobacteria, to accommodate Gram-negative, rod-shaped bacterial cells that occur in pairs in young cultures but form chains of coccoid cells in old cultures. At the time of writing, the genus Dyadobacter comprises 14 recognized species (http://www.bacterio.cict.fr/index.html) isolated from various environments such as plants, soils, freshwater, seawater, glacial samples, subterranean sediment sample and desert sand: Dyadobacter fermentans (Chelius & Triplett, 2000) , D. crusticola (Reddy & Garcia-Pichel, 2005) , D. hamtensis (Chaturvedi et al., 2005) , D. ginsengisoli (Liu et al., 2006) , D. koreensis (Baik et al., 2007) , D. beijingensis (Dong et al., 2007) , D. alkalitolerans (Tang et al., 2009) , D. psychrophilus (Zhang et al., 2010) , D. soli (Lee et al., 2010) , D. arcticus (Chen et al., 2013) , D. jejuensis (Chun et al., 2013) , D. tibetensis (Shen et al., 2013) , D. jiangsuensis and D. sediminis (Tian et al., 2015) .
Strain 65
T was isolated from surface-sterilized root tissue of maize planted in Fangshan District of Beijing, People's Republic of China. The strain was isolated as described by Gao et al. (2015) Colonial properties of the isolate were observed on LuriaBertani (LB) medium agar plates. The cellular morphology was examined by scanning electron microscopy (S-3400N; Hitachi). Gram staining was determined using the bio-M erieux Gram Stain kit according to the manufacturer's instructions. Growth was tested at 5, 10, 15, 20, 25, 30, 35, 37, 40, 45 and 50 C on LB medium agar.
The pH range for growth was determined by measuring the optical densities (wavelength 600 nm) of LB broth cultures after 3 days. pH was adjusted prior to sterilization to pH 4-10 (at intervals of 1.0 pH unit) using appropriate biological buffers (Breznak & Costilow, 2007; Delory & King, 1945) : citrate/Na 2 HPO 4 buffer, pH 4.0-5.0; phosphate buffer, pH 6.0-7.0; Tris buffer, pH 8.0-9.0; and NaHCO 3 /Na 2 CO 3 buffer, pH 10.0. Verification of the pH after autoclaving revealed only minor changes. Tolerance of NaCl was determined using LB medium agar containing NaCl concentrations of 1.0-7.0 % (w/v) (intervals of 1 %). Catalase activity was determined by bubble production in 3 % (v/v) H 2 O 2 and oxidase activity was determined using 1 % (w/v) tetramethyl-p-phenylene diamine. Carbon source utilization tests, acid production tests and tests for additional . All data are from this study unless indicated. +, Positive; (+), weakly positive; À, negative; ND, no data.
Growth on (Biolog GENIII): T and D. soli KCTC 22481 T , were incubated for 2-3 days on tripticase soy agar (TSA) medium agar at 28 C. The cellular fatty acids were derivatized to methyl esters (Sasser, 1990) and analysed by GC (Hewlett Packard 6890) using the Microbial Identification System (MIDI; Sherlock Version 6.0) software package. Polar lipids of strain 65 T were extracted according to the method of Minnikin et al. (1984) . In order to identify the lipids, they were separated by two-dimensional TLC and the chromatogram was sprayed with ninhydrin (amino lipids) and molybdenum blue (phospholipids) (Collins & Jones, 1980) . Respiratory quinones were extracted according to the method of Collins et al. (1977) , purified by TLC and analysed by HPLC as described by Collins & Jones (1980) . Preparation of genomic DNA was carried out according to the method of Marmur (1961) . The G+C content of the DNA was determined using the thermal denaturation method (Marmur & Doty, 1962) with Escherichia coli K-12 as a control. DNA-DNA relatedness was determined by the initial renaturation rate method in 2Â SSC (De Ley, 1970) .
A loop of biomass was scraped off the LB medium agar plate, suspended in 100 µl double distilled H 2 O and lysed by boiling for 10 min and freezing for 5 min. Following centrifugation, the supernatant was used as the template for PCR. The 16S rRNA gene was amplified using the universal primers 27F and 1492R (Lane, 1991) . Purified PCR products of approximately 1.5 kb in length were sequenced in an ABI 3730 sequencer following the manufacturer's protocols. The almost-complete 16S rRNA gene sequence (1374 bp) was determined by direct sequencing and compared with available 16S rRNA gene sequences in the EzTaxon database (http://eztaxon-e.ezbio-cloud.net/; Kim et al., 2012) . Multiple alignments were performed using the CLUSTAL X program (Thompson et al., 1997) and the model selection test was used to determine the best model by using the software package MEGA version 6.0 (Tamura et al., 2013) . The Kimura two-parameter model was used to calculate evolutionary distances. Phylogenetic trees were reconstructed with the neighbour-joining (Saitou & Nei, 1987) , maximum-likelihood (Felsenstein, 1981) and minimum-evolution (Rzhetsky & Nei, 1992 , 1993 methods with the MEGA 6 program (Tamura et al., 2013) . In each case bootstrap values were calculated based on 1000 replications. Nearestneighbour interchange was applied to the maximum-likelihood analysis.
Morphological, cultural, physiological and biochemical characteristics of strain 65 T are given in the species descriptions. The distinctive phenotypic features of strain 65
T as compared with closely related species are shown in Table 1 .
The fatty acid profile of strain 65 T contained summed feature 3 (C 16 : 1 !7c/iso-C 15 : 0 2-OH) (57.1 %), iso-C 15 : 0 (16.6 %), C 16 : 1 !5c (8.2 %), iso-C 17 : 0 3-OH (8.4 %), iso-C 15 : 0 3-OH (7.2 %), C 16 : 0 3-OH (4.3 %) and C 16 : 0 (3.7 %). This profile was similar to those of related Dyadobacter species (detailed in Table 2 ). The polar lipid profile of strain 65
T revealed the presence of phosphatidylethanolamine, four aminolipids and two unidentified phospholipids (Fig. S1, (Wayne et al., 1987) .
The 16S rRNA gene sequence (1374 bp) of strain 65
T was determined. The neighbour-joining phylogenetic tree ( Fig. 1) Based on all the above results from the present study, strain 65 T represents a novel species within the genus Dyadobacter, for which the name Dyadobacter endophyticus sp. nov. is proposed.
Description of Dyadobacter endophyticus sp. nov.
Dyadobacter endophyticus (en.do.phy¢ti.cus. Gr. prefix endo-inside; Gr. adj. phytikos belonging to a plant; N.L. masc. adj. endophyticus living inside a plant).
Cells are Gram-stain-negative, aerobic rods approximately 0.4-0.6 µm wide and 0.6-1.5 µm long after 72 h of incubation at 28 C on LB agar (Fig. S4) . Colonies are circular with entire margins, convex, yellowish, glossy and about 1.0-1.5 mm in diameter on LB agar plates after 4 days of incubation at 28 C. Growth occurs at 20-45 C (optimum 30 C) and at pH 6.0-8.0 (optimum pH 7.0) but not in the presence of NaCl. Positive for catalase and oxidase. Acid is produced from D-xylose, D-glucose, D-fructose, D-mannose, methyl a-D-mannopyranoside, methyl a-D-glucopyranoside, N-acetylglucosamine, amygdalin, arbutin, aesculin ferric citrate, raffinose, salicin, cellobiose, maltose, D-lactose, melibiose, sucrose, trehalose, inulin, melezitose, gentiobiose and turanose. Positive for alkaline phosphatase, C4 esterase, C8 lipase, leucine arylamidase, valine arylamidase, cystine arylamidase, trypsin, acid phosphatase, naphthol-AS-BIphosphophydrolase, a-galactosidase, b-galactosidase, aglucosidase, b-glucosidase, N-acetyl-b-glucosaminidase and a-mannosidase activities, but negative for C14 lipase, a-chymotrypsin, b-glucuronidase and a-fucosidase activities. The predominant respiratory quinone is menaquinone-7 (MK-7) and the polar lipid profile is composed of phosphatidylethanolamine, four aminolipids and two unidentified phospholipids. The fatty acids consist of summed feature 3 (C 16 : 1 !7c and/or iso-C 15 : 0 2-OH), iso-C 15 : 0 , iso-C 17 : 0 3-OH, C 16 : 1 !5c, iso-C 15 : 0 3-OH, C 16 : 0 3-OH and C 16 : 0. 
